LL-37 secreted by epithelium promotes fibroblast collagen production: a potential mechanism of small airway remodeling in chronic obstructive pulmonary disease.
Emerging evidence suggests that the process of small airway remodeling is mediated by profibrotic growth factors produced by epithelium, which are capable of activating the underlying mesenchymal cells with excessive collagen production. It has been demonstrated that human cathelicidin antimicrobial protein LL-37 is highly expressed in small airway epithelium from COPD patients. However, it is unknown whether the increased levels of LL-37 in epithelium are involved in the pathogenesis of small airway remodeling in COPD. In this study, we examined the expression of LL-37 in small airways from smokers with COPD and controls (non-smokers and smokers without COPD) by immunohistochemistry, and then the association between LL-37 expression in epithelium and the structural changes of small airway remodeling was analyzed. In vitro, the effect of CSE-induced epithelial secretion of LL-37 on collagen production in human lung fibroblasts (HFL-1 cell line) was studied in a co-culture system. Finally, the signaling pathways involved in the effect of LL-37 on fibroblast collagen production were evaluated. The results showed that LL-37 immunoreactivity in airway epithelium was significantly elevated in smokers with COPD compared with controls. In addition, the magnitude of LL-37 expression in epithelium was positively correlated with airway wall thickness and collagen deposition. In vitro, CSE-induced epithelial secretion of LL-37 promoted fibroblast collagen production. Finally, we showed that formyl peptide receptor-like 1 (FPRL1)-dependent extracellular signal-regulated kinase (ERK) signaling pathway was essential for LL-37-induced collagen production in HFL-1 cells. These results suggest that after cigarette smoke exposure, the increased levels of LL-37 in airway epithelium could stimulate collagen production in the underlying lung fibroblasts and may contribute to small airway remodeling in COPD.